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1. Introduction

In Chile as well as in other Latin American countries the issue of income inequdity
is a the front of the political debate. The region ranks ahead of Africa as the most unequa
in the world. Chile, a the same time, is one of the most unequa countries in the Latin
American region. In the last 15 years Chile has had an extraordinary economic expansion
with an increase in income per capita a an annud rate of 53%. In the mid 1970s the
country witnessed the beginning of one of the most ambitious economic programs ever.
Chile moved from a highly interventionist economy to one of the most open economies in
the world. In a 4 year period tariffs were reduced from an average of 120% ranging from O
to 750% to an even tariff of 10%. 1000 controlled prices were liberated. Severa firms were
privatized. In 1981 a broken pay-as-you-go socia security system was replaced by one of
indiéidud athough mandatory savings accounts. Most of these reforms were praised world
wide".

These reforms and the economic growth of the last years had however no positive
impact on income inequdity. Moreover the data shows that there has been a mild incresse
in income inequality in the last decade. Other Latin American countries that reformed ther
economies dfter the debt crids of the 1980s experienced a dmilar gStuation. Income
inequdity remain high and in some cases increased after the reforms were introduced.
Increasingly these reforms are blamed for the increase in income inequdity. But of course
the reforms cannot explaned the long Latin American higory of unequa incomes.
Furthermore, in the case of Chile this tendency to a greater inequdity dtarted before the
major reforms were introduced.

In this paper we try to build a better picture of the evolution d wage inegudity in
Chile. We used a technique developed origindly by Juhn et. d. (1993) to decompose the
changes in the wage digribution in Chile. We find that these changes are to a great extent
attributable to changes in observable prices. These last changes on the other hand are
mainly explained by the changes in the return to education, specificdly an increase in the
private return to universty education and a fdl in the returns to primary and secondary
education.

Given these results an attempt is made to explain the causes behind the changes in
the returns to education in Chile. No clear picture gppears from that andyss Findly a
preiminary exploration in the consequences for income inequdity in Latin America of
uncommon dructures of returns to educetion is made. Specificdly, the posshbility of a
positive covariance between returns to education and schooling is brought to the discussion.
If that is the case increases in schooling (keeping the variance of schooling constant) do not
necessarily reduce income inequdity.

2. Changesin wage inequality in Chile: a story of four decades

In this section we describe very briefly the changes in wage inequdity in Chile. For
those purposes we use the employment survey of the University of Chile the only long run
source of data in Chile. The data started to be collected in 1957 on a quarterly basis and
covers the Great Santiago that represents around a 37% of the Chilean population. We use

'For an analysis of Chile's road to free market see Edwards and Edwards, and Larrain and Vergara, eds.,
(2000).



the daa on the June survey tha collects dso informetion on family incomes. We
concentrate our andysis in merf. The evidence in Chile shows that wage inequdity has
increased in the last decades. It reached a pesk in the 80s went down in the 90s but is il
above the 1960sfigures. (Table 1.)

Tablel
Hourly wage inequdlity in Chile
(among mae wage earners. Greet Santiago)

Gini Variancelog W Log 90 - 50 Log50- 10
1960s 0.46 0.63 1.09 0.83
1970s 0.48 0.68 1.15 0.82
1980s 0.53 0.79 1.35 0.80
1990s 0.49 0.67 1.31 0.73

Source: own cal culations based on Survey of Employment, University of Chile.

The increases in wage inequdity are there but are not dramatic. The daa shows
however that the levels of inequdity in Chile are high. Some have argued that the incresse
in inequdity in Chile is explaned by the economic reforms of the military dictatorship. The
pesk in inequdity of the 1980s is used as evidence for that Statement. Figure 1 suggest
however that this tendency to a greater inequaity as dready present in the Chilean
economy a the time of those reforms. The right hand side graph compares the late 1950s
with the late 1960s and show that the top wage earners were having faster increases in their
sdaries than the people of the bottom haf of the wage distribution.

Figure 1
Changesin the Log of the sdary per hour
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Figure 1, on the other hand, reaffirms the idea that there has been a compression a the
bottom pat of the disribution and an increase in the disperson of the top hdf of the

The labor participation of women is very unequal distributed according to educational level and has been
countercyclical in Chile. The labor participation of men on the other hand has been very stable through time
and there are no significant differences according educational level.



digribution. Moreover it dso shows that the increase inequdity has been accompanied of a
generd increase in wages which is not the case, for example, of the US where the red wage
of the 10" percentile is currently below the 1960s levels. This statement is confirmed by
Figure 2 that shows the hourly wage evolution for different percentiles.

Figure 2
Index Mde Hourly Wage
(Chilean $ 1996 Base 1960:100)
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The incresse in wages for the 10" and 50" percentile is however a recent
phenomenon. The reduction in wages however can be traced to gspecific events. The
economic crigs of 1973-75 and of 1982-83 when GDP per capita fet by 15 and 19%,

respectively.
3. Wage inequality in Chile: educational attainment and returnsto educaction
3.1 Components of the changes in wage inequality in Chile®

Thereis no doubt that there has been an increase in wage inequdity in Chile. Figure
3 describes the complete evolution of the 90-10 differentid and the 90-50 differentid.

3This section owes alot to current research developed by Beyer and Lefulon (2000)



Figure 3
Actud Percentile differentids of wage earners
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Both the 90-50 differentid and the 90-10 differentid show an important, athough
not dramatic, increase in wage inequdity. These increases began in the 1960s. The early
1970 witnessed a decrease in wage inequdity but from the mid 1970s and until the end of
the 1980 wage inequdity was on the run. The 1990s have witnessed a dabilization a a
lower level than the 1980s but above the early 1960s levels. Usng a smple framework
developed by Juhn et. d. (1993) we try to quantify the contribution of changing observable
quantities, observable prices and unobservable. To isolate the different effects we use a
smple human capitd modd such as

(1) Yit = Xit b+ Ut.

where Yit is the log monthly wage for individud i in year t. Xj; represents a vector of
individual characteristics including experience and education, maritd datus, industry and a
broad definition of occupatior’”. Findly u; accounts for the unobservable part of the wage
equation. The idea is to think of this resdua as two components an individud’s percentile
in the resdud didribution, g, and the didribution function of the wage equation resduds,
F:(). Then by definition of the cumulative digtribution function we have

() Ue = R (iefXi)

where FY( XXi) is the inverse cumulative residud distribution for workers with
characteristics X; in year t. In this framework changes in wage inequality come from three

4 We study only men that are wage earners and work full time.



sources. changes in the didribution of the X's changes in the b’s, and changes in the
digribution of the resduas. If an average price for observables over the entire period
(b),as wdl as an average cumulative digtribution,” F( X|Xj;), are defined, it is possble to
decompose the wage equation into corresponding components as follows:

(3) Yie =Xt b+ Xit (b =" b) + F(ait | X)) + [F (@it | Xi) -~ F (@it | i)l -

The first term of equation 3 captures the effect of the change in the X distributions at fixed
prices. The second terms captures the changes in the b’s a fixed X. The find term captures
the effects of changes in the digribution of wage resduds. This decompaogtion permits the
recondruction of what the wage digtribution would look like if any subset of components
are hdd fixed. Specificdly if we fixed observable prices and the resdud didribution, the
wage equation would be determined as

(4) Yie = X b+ Fqit | Xiv).

So, if the digtribution of Y;! is caculated for each year we can atribute the change through
time in inequdity as the result of changes in obsarvable quantities Smilarly if we want to
dlow observable prices and quantities to change over time but not the resdud digtribution
we estimate wages by:

(5) Yi? = Xieb + FXqit | Xin).

If we proceed as indicated any additiond change in inequdity in Yi?> over Yii* can be
attributed to changes in observable prices. Findly any additiona increase in equdity that
comes from comparing the actud distribution of incomes to Y;® should be attributed to the
digtribution of unobservables.

In Table 2 the results of this decompostion between the period that includes the
year 1957, 1958 and 1959 and the period that includes the years 1997, 1998 and 1999 are
presented. The results are very interesting and to some extent surprisng. The increese in the
90-10 differentid hides important changes within the didribution. In effect, the results
corroborate the compression in the bottom haf of the wage digtribution accompanied by a
disperson in the top hdf of the digtribution. Both phenomena are mostly explained by the
changes in the didribution associated to observable prices. Unobsarvables play only a
minor role in the changes in wage inequdity in Chile This result differs from the one find
by Juhn et. d. (1993) for the US®. The changes in observable prices are dmost entirely
explained by changes in the return to different educational levels We try to understand
these changes in the next section.

®It should be mention that our specification allowed for differencesin the b’s according to educational level.



Table2
Observable and unobservable components of changesin wage inequality

Observed Observed
Differentia Totd change quantities prices Unobservables
90-10 0.227 0.110 0.019 0.099
90-50 0.315 0.085 0.184 0.046
50-10 -0.087 0.025 -0.165 0.053

3.2 Understanding the changes to education returnsin Chile: a preiminary exploration

Average schooling has increased in Chile. However, educationd differences did not
diminish. Consegquently an important explanation behind the changes in wage inequdity are
related to the increase in the differences in educationad atanment among Chilean wage
earners. But the evidence presented above shows that the change in the returns to education
is dso another important factor behind the widening of wage differentids in Chile. The
figure 4 shows the evolution of the magind private return to universty educaion
compared to secondary and primary education.

Figure 4
Differentidsin the returns to education
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The difference in returns gppears to be nondaionary. This impresson is
corroborated once unit root tests are carried on. Table 3 shows the results of the ADF tests
both under the assumption of no trend and trend.



Table 3: unit root tests

tu tt
Universty primary -2,00 -2,93
University secondary -1,58 -3,08

Note: critical values are -2.61 (10%), -2.95 (5%) and -3.64 (1%) if no trend is assumed, and -3,20 (10%), -
3.55 (5%) and-4,26 (1%) if atrend is assumed.

The next dage is to look at the possble explanations behind the changes in the
returns to the different educetiona levels. Different explanaions for the behavior of these
series have been offered. In figure 5 we plot the difference in universty and secondary
refurns againg severad variables tha have been offered as possble explanation of its
evolution.

Figure5
Possble explanations in the evolution of return differentials
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Figure 5
(continued)
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From looking at the different graphs some explanations appear to be in trouble.
That is the case of unemployment, minimum wage and the reldive price of textiles. In table



4 we look a appropriate datistical test. We test the hypothesis that each explanatory
variable contains a unit root. The firg two columns show the results of these tests (under
the assumption of no trend and trend). The third and fourth columns show the results of the
tets of cointegraion. We follow Engle and Granger (1987) and applied the adjusted
Dickey-Fuller tests to the resduds of each regression.

Table4
Unit root and cointegration tests
(1960 — 1999)
tu t No cointegrated | No cointegrated
with U-Sreturn | with U-Preturn
Minimum Wage -1.99 -2.40 -1.63 -1.99
Professonds/Blue-Collars -0.79 -3.04 -3.31 -2.54
Non tradables’ GDP -0.12 -3.31 -2.95 -3.41
Rdative price of textiles -1.52 -1.29 -1.34 -211
Opennness 0.24 -2.23 -3.33 -2.46
Supply univer/secondary -1.82 -2.16 -1.55
Supply univer/primary -0.13 -2.14 -2.45
Unemployment -2.11 -2.19 -1.25 -1.84
Log of capital per capita -0.05 -1.48 -2.31 -2.09
Import capita goodsGDP -2.39 -2.94 -2.63 -2.74

Note: Critical values for unit root if no trend is assumed are —3.612 (1%), -2.940 (5%), and -2.608 (10%). If
trend is assumed the values are —4.22 (1%), -3.53 (5%), and —3.20 (10%). In the case of the tests for
cointegration, the critical values are—3.07 (10%), -3.37 (5%) and—3.96 (1%).

The tests show that the different variable with are well described as unit root
processes (perhaps with the exception of non tradableGDP). On the other hand, the
evolution of the differentid in the return to university education as compared to secondary
educeation could be explained by the evolution of openness and the structure of employment
in Chilean firms.

4 Returns to education: a preliminary globa perspective

The relationship between education and income is wel established. The traditiond
models of human cepitd (for example, Mincer 1974) define the following expresson for
this rdationship:

10gY, = log ¥, + & log(1+ 1) +v

i=1

where r1; is the rae of return of the ith year of schooling. This expresson can be
gpproximated by:

logY, =logY, +rs+v

Having done this, we can write down an expression for the digtribution of earnings. Under
the assumption of no corrdation of n with schooling or the return we have that



Var(logY,) =F*Var (s) +5°Var(r) + 2FScov(r,s) +Var (v)

If the digperson in schooling increase then income inequaity should incresse. But more
interesting an increese in average schooling may reduce inequdity only if there is a
negative covariance between schooling and return to education. There is empirica evidence
that confirms that negative covariance. However, the Stuation of the returns © education in
Chile bring some doubts to the discusson. Figure 6 suggests that the relationship between
education and income looks more like an exponentid than like a concave function. This is
corroborated by Table 5. It indicates the margind returns to different educationd levels.
The conceptua framework is the modd of human capitd presented above. Those returns
ae edimated through a spline regresson that assumes different returns for eementary,
secondary and university education. The data comes from the June surveys of employment
of the University of Chile®. For each year between 1960 and 1999 we estimate a regression,
among men that are wage earnas, that includes not only ther educationd atainment but
adso characterigtics like experience, working hours, maritd datus, industry and a broad
definition of occupation. The table presents the average return in each decade.

Figure 6
Monthly labor income of men in 1998
(25 to 54 years, full time workers, controlled by experience)
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®This survey is carried every three months in the city of Santiago. We choose the June survey because it
includes a supplement on incomes.



Table5
Margind returnsto different educationd levels

Primary Secondary University
1960s 10.2 19.4 12.8
1970s 10.1 19.9 19.9
1980s 7.6 18,6 18.6
1990s 3.6 9.9 21.2

Both figure 6 and table 5 shouldn’t be a surprised. Figure 4 anticipated these results.
A look a different sudies around the world show that the Chileen case dthough
uncommon is not unique. Countries with such return profile tend to be unequa which is

expected from the variance of income equéation. In table 6 the dStructure of returns to
education for different regions are shown.

Table 6
Private returns to education
(last available datac unweighted averages)

Primary Secondary University

Sub Saharan Africa 41,3 26,6 27,8
Asa* 39,0 18,9 19,9
Europe/Middle East/

North Africa* 17,4 15,9 21,7
Latin Americaand Caribbean 26,2 16,8 19,7
OECD 21,7 12,4 12,3
World 29,1 18,1 20,3

*  Exclude OECD countries.

Sour ces: Psachar opoulos(1994), Beyer (2000).

It is interesting to note that the counties with “uncommon” gructure of the returns to
different levels of education are heavily represented in Latin America’. In what follows we
explore the extent that inequdity of income in Lain America could be explained by the
disperson in education, and the returns to education. This has to be undersand as an
explanatory research snce the quantity and qudity of the data on returns to education is
poor.

" Recent preliminary research by Sapelli (2000) in Paraguay and Venezuelatend to confirm this impression.



The effects of the returns to education on inequdity
(Pandl regressions for 1960, 1970, 1980, and 1990)

Table7

Mode 1 Model 2 Modd 3 Modd 4
LogGDP 0.3525 0.3097 0.34 0.4087
(0.103) (0.089) (0.090) (0.119)
LogGDP? -0.0241 -0.0201 -0.022 -0.025
(0.0065) (0.0055) (0.0055) (0.0073)
Primary -0.019 -0.006
(0.0036) (0.004)
Secondary 0.0028 -0.021
(0.0076) (0.008)
Universty 0.0039 0.0723
(0.034) (0.034)
Secondary return 0.003
(0.0006)
University return 0.002
(0.0007)
Reg. dummies
Lain America 0.1171 0.091 0.076
(0.016) (0.016) (0.017)
SE Ada -0.011 -0.030 -0.011
(0.016) (0.016) (0.016)
Sub-Sahara 0.112 0.09 0.081
(0.018) (0.021) (0.029)
Survey dummies
Expenditure -0.021 -0.049 -0.049
(0.014) (0.014) (0.014)
Net Income -0.060 -0.072 -0.066
(0.014) (0.013) (0.014)
Incividuals -0.042 -0.030 -0.017
(0.012) (0.02) (0.02)
R? (N) 0.11 (47) 0.39 (46) 0.49 (38) 0.59 (23)
0.12 (53) 0.58 (52) 0.66 (51) 0.68 (37)
0.11 (68) 0.59 (67) 0.69 (61) 0.86 (38)
0.17 (78) 0.56 (78) 0.61 (72) 0.76 (43)

Note: standard errorsin parentheses. Different constants terms (not reported) are considered in each equation.

The empiricad drategy condss in edimating seemingly unrelaied regressons with
the Gini coefficient as a dependent variable. For those purposes we use the Deninge-
Squire database. We construct regressions for 1960, 1970, 1980 and 1990 using the closest
Gini coefficient available to each year. We choose only those tha Deininger and Squire
(1996) considered as appropriate®. Independent variables are the educationd atanment of

8They classify the data according to the accuracy of the information and the quality of the source.



the population 25 and over from the Barro-Lee database, specificaly primary, secondary
and universty education. We include the data on returns to education collected by
Psacharopoulos (1994), specifically we congtruct the difference in returns to university
education and secondary educatior®. Additiondly, the regressions are controlled by GDP
per capita and its square (the Kuznets hypothesis). Severa regiond and type of survey
dummies are incorporated. Table 7 summarizes the results. High returns to secondary and
university returns tend to increase inequdity. At the same time those high returns reduce
the impact of primary education on inequdity. It aso shows that universty education once
the returns to education are controlled can have increase inequdity sgnificantly.

5. Conclusions

In Chile wage inequdity is high and has increesed mildly in the last decades.
Important changes however have occurred within the ditribution. The bottom haf of the
wage didribution is today more compressed that in the past. At the same time, the top haf
is more dispersed today than in the past. These results appear to be mainly the
consequences of changes in the returns to education. Specificaly the returns to secondary
and eementary education have fdlen dramaicdly while the return to universty education
has increased substantialy from a 13% in the 1960s to a 22% in the 1990s. As a result of
these changes the differentials in educationa returns increased stronglly.

An attempt to explain the causes behind the evolution of these differentids is made.
Nine potentid explangtions are investigated. Using cointegration techniques we find that
the evolution in the differentid of returns between university educatiion and secondary
education could be only linked to the increese in openness in Chile and to the
“profesondization” of Chilean firms. On the other hand, the evolution of the differentid of
returns between university and primary education could be only related to the incresse in
the non tradable sector in Chile. Recent Chile's forgettable performances in internationa
tests that represent, a least indirectly, an evaduation of Chile's educaiond system suggest
the incapacity of Chilean workers to ded with the labor requirement of a more globalized
economy. It shouldn't be a surprise if the ultimaie cause of the evolution in returns to
education is a very limited educationa system. Severa anecdotica evidence suggests that
Chileen firms hire overqudified people (i.e. univergty graduates) to develop tasks that
could be done by well educated high school graduates.

If there is a podtive covariance between returns to schooling and schooling
increases in educationa atainment could lead to increases in inequdity. This factor could
be behind the inequdity of incomes in Latiin America, specidly if we take into account that
in spite of the increases in schooling in the region inequdity did not go down in the last
decades. We look at preliminary evidence that the returns to education could play a non
inggnificant effect on inequdity.

°Datalimitations do not allowed amore careful analysis.
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